Trait abnormalities in bipolar disorder (BD) within the ventral prefrontal cortex (vPFC) and the amygdala suggest dysfunction in their connectivity. This study employed low frequency resting state functional magnetic resonance imaging (LFRS-fMRI) to analyze functional connectivity between the vPFC and the amygdala in BD. LFRS-fMRI identified a negative correlation in vPFC-amygdala activity, and the magnitude of this correlation was greater in healthy participants than in subjects with BD. Additionally, whole-brain analysis revealed higher correlations between left and right vPFC in BD, as well as with ventral striatum.
Introduction
Previous functional magnetic resonance imaging (fMRI) studies of bipolar disorder (BD) demonstrate ventral prefrontal cortex (vPFC) and amygdala dysfunction (Altshuler et al., 2005; Blumberg et al., 2003a; Elliott et al., 2004; Ketter et al., 2001; Kronhaus et al., 2006; Kruger et al., 2003; Lawrence et al., 2004; Mah et al., 2007; YurgelunTodd et al., 2000) , including simultaneously diminished vPFC and excessive amygdala response to emotional stimuli (Blumberg et al., 2003a; Foland et al., 2008a; Pavuluri et al., 2007) . These studies implicate disruptions in inhibitory vPFC-amygdala connections that subserve affective regulation in this disorder. LFRS-fMRI provides measures of functional connectivity between brain regions consistent with their anatomic connectivity (Biswal et al., 1995; Hampson et al., 2002; Lowe et al., 1998; Raichle et al., 2001 ) and has been used successfully to demonstrate abnormal functional connectivity in mood disorders (Anand et al., 2009; Anand et al., 2005) . We employed LFRS-fMRI to test the hypothesis activity in a left vPFC region associated with the BD trait (Blumberg et al., 2003a; Kronhaus et al., 2006 ) is negatively correlated with activity in the amygdala, and this vPFC-amygdala functional connectivity is diminished in BD.
Methods

Participants
Right-handed subjects, ages 18-60 years old, and without major medical or neurological illness, were continuously recruited through medical centers affiliated with the Yale School of Medicine (YSM), New Haven, CT, and the local community. They included 15 persons with BD (ages = 23-59 years; 7 female) and 10 healthy comparison (HC) subjects (ages = 18-34 years, 4 female). Structured clinical interview (SCID) confirmed the presence or absence of Axis I disorders and mood state. Healthy participants did not have a personal history of an Axis I disorder or first-degree relative with an Axis I disorder. Subjects provided written informed consent as approved by the Yale School of Medicine and Veterans Affairs institutional review boards.
Clinical features of BD subjects included the following: 5 with rapidcycling, 8 currently euthymic, 2 depressed and 5 in a mixed, manic or hypomanic state. Past co-morbidities included 1 with panic disorder, 1 with obsessive-compulsive disorder and 8 with alcohol/substance abuse/dependence in full-sustained remission (mean = 10 years). Three were unmedicated at time of scanning, 5 were prescribed lithium salts, 7 anticonvulsants, 5 antipsychotics, 4 antidepressants and 2 benzodiazepines. 
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